RFMARKS 

Applicants amend the application and seek reconsideration thereof. In this response, 
Applicant amends claims I and 6. Applicant does not add or cancel any claims. Accordingly, 

claims 1-21 are pending. 

Attached hereto is a marked-up version of the changes made to the claims by the current 
amendment. The attachment is captioned "Version With Markings To Show Changes Made." 

The amendments to claim 1 are supported by the description and do not include any new 
matter. The horizontal extension of the duct is supported at page 6 lines 3-4 and page 7 lines 1 1- 
12. The duct having upper and lower walls is supported at page 7 line 1 1-14. The first and second 
heating means above and below the substrate is supported at page 9 lines 35-38. The independent 
heating means is supported at page 1 1 lines 23-25. The heating means being outside the duct is 
supported at page 1 1 lines 32-39. The first and second heating means reaching a high temperature 
is supported at page 8 Une 11 and page 12 Une 24-25. The creation of a temperature gradient is 
supported at page 11 lines 25-31. The added language ofclaim 6 is supported by the same 

sections^^^^^^ RcjecteH Under 3S IT.S.C. §103(a) 

Claims 1-21 stand rejected under 35 U.S.C. § 103(a) as being obvious over U.S. Patent 
No. 5,020,474 issued to Tanaka (hereinafter "Jana^") or U.S. Patent No. 5,442,648 issued to 

Ohkase (hereinafter "Ohkase"). 

The Examiner must show that the cited references combined teach or suggest every element 
of the claim. In regard to claims 1 and 6, AppUcant amends claims 1 and 6 to more clearly define 
the invention over the cited prior art. The Attached drawing summarizes some of the features 
depicted in Figures 1, 4 and 5 of the application. One of the aims of the invention is to create a 
temperature gradient G with respect to the surfaces of the substrate 10. The gradient of 
temperature is created by the temperature difference between the upper surface and lower surface of 
the substrate. The surfaces of substrate 10 are heated by virtue of the radiation of the heat of the 
walls of the duct 6. This is shown in the attached drawing by the winding arrows between the 
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surfaces of the substrate 10 and the walls of the duct 6. The walls of the duct 6 are independently 
heated by the independent first and second heating elements 8 and 9. The heating of the walls are 
represented by winding arrows between the heating means 8 and 9 and the duct 6. Once the 
gradient is obtained, precursors are introduced in the flow of gas into the duct. This flow is 
represented by the arrow F. In the attached drawing, the upper surface of the substrate 10 is hotter 
than its lower surface. The gradient is therefore oriented to the upper wall of the duct. The gradient 
can also be null, or Sriented to the lower wall of the duct. See page 1 1, lines 27-28. 

The substrate 10 is mainly horizontal so as to allow a consistent deposition of the chemical 
components. The deposition is therefore possible even when the upper surface of the substrate 
melts. The substrate can be gently inclined as well. See page 17, lines 28-33. A precise control 
of the temperature and a precise heating of the surfaces of the substrate 10 are needed to control 
deposition. Therefore, the heating means extends above and below the surfaces of the substrate. 
A precise control of the gradient of temperature and of the subsequent deposition can thus be 
reached. The claims as amended encompass these features of the invention. 

However, the cited references do not teach or suggest an apparatus with the elements as 
claimed in claims 1 and 6 that allow the creation of a temperature gradient. lanaka does not teach 
or suggest a duct with a horizontal axis. Rather, Tana]^ teaches a heating means that does not 
extend mainly below ami above the surfaces of the substrate 4. See Figure 1 oflanaka. Tanaka 
does not teach or suggest heating means above the surface of the substrate. The coil 5 is an 
induction coil and is used to heat the melt 9 on which the substrate 4 is floating. See Tanaka col. 4 
lines 14. The coil 5 remains completely cold. THe lower surface of the substrate 4 is heated by the 
melt 9. The high frequency heating coil 5 heats by induction the susceptor 7. The susceptor 7 
heats in turn the melt 9. There is no material above the upper surface of the substrate 4 which can 
be heated by the high frequency heating means 5 . Further, the reactor is made of quartz that is not 
heated by induction. Tamka col. 4 line 25. The walls of the reactor 1 are not heated by the 
induction coil 5. Therefore, it is impossible to heat independently the lower and upper surfaces of 



015675P326 



6 



09/601,109 



substrate as claimed in claims 1 and 6. 

atte..^odoe.„ouea.h„rsug,es,eachof*ee,e„.„.„feMi„. , and 6. including a 
due., axis .s,„ri.„„,ai. flfe,,<«„„,,,„,„^^^,^^__^^ 

<».be,owc,.s™facesofU,es„..u.,eW.Ra..,ot^,eache.a,.a.er„ni.23^^ 

-he n„dd,e „„.ide periph.„ „, che pr.ess,„, vesse, , i and d,a, d.s noc ex.nd under d,e ice, 

surface „,*e.ub..a.e.Th„.Ohka.d.s„„cdisc,„se an appa„.3wiU,„Mci,i,isp„.i,^^ 
create and control a gradient of temperature. 

11.= deposit chamber of Ote is divided i„,„ ftree par« A, B. and C. Pan A is a,e 
h..h .mpera.. hea«„g p„„i„„. See coi. 6 iines 26-27. Part A prebea.s subs^a. or wafer 
W. When tte s„bs.a.e is con,ng „p, ,be .emperao,. of par, is ,„i.e Kigb. l,e wafer W is 
.hereb^p^bea^d. Once .e wafer W is in piace, d,e ,e,r^„n. ^p.. T.e .a*« .en.pe,«„re 
«nedinpar,B. See coi. S lines 59-65. Part B is a .aUng po,«„„. Hea. in «.s porUon is 
ob.a,nedbybea.ern„i,22wbicbisaronndU,eperiphe^„f,^ep.cessi„,„e^, U Tie 
.emperan^ in pa„ C is obtained by ,be ,^ bea.r uni. 23, wbich is around ^ peripber, of ,be 

P«.essin,vesse>iI.„ea.ru„i.23basd.san,ebebavioras.^ second uni,22a„d,a,s,be„,e 
ot a heat retaining component. 

During me ueain^n, fte tempe«ures in par, B and C ate same. flU^ co, 8 line 65 
col. 9 „„e 2. TV apparatus is no. designed .„ c.a.e a .mperan.. g^adien, d.ougb .be subs.a.e 

W. Fur.ber, .be processing vessel 1 Us fonned Of ,ua«z wbicb does no. oonsU«..e a ma^rial 
wtach can radiaie hea. .o me subs... ,„ bea. one surface, ^e bigbes. .n^^ .eacbed is 

1200 degrees Celsius. See Ohkase col R lin. ti,. 

-mss col. S bne 57. The process and apparanis as claimed in claims 1 

and6canreacba.emperam.ofgrea.erto 17(X) degrees Celsius. See page I2line25 M 

Qte, bigb ,em„ can only be .acbed in par. A, wbicb or,y bea.s .be upper surface of.be 

subs.a.. Tie bea.er m.ns 22 and 23 canno. .acb bigb .mperamres. Tbus. Ote does no. 

teacb or sugges. an apparatus capable of c^Ung and co„.r„,ling a .mperam. g^dien. as claimed 

.n cla.m 1 and i„bc.„.ly i„ claim 6. F„r.ber, Ote dcs no. .acb a firs, and s^ond bea.ing 
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means extending above and below a substrate. Thus. Qhkase does not teach each of the elements 
of claims 1 and 6. 

The combination of Tanaka and Qhkase would not cure the defects of either in rendering 
claims 1 and 6 obvious. Neither reference teaches or suggests heating elements extending above 
and below the substtate to create a gradient of temperature. Therefore, Applicant respectfully 
requests reconsideration and withdrawal of the obviousness rejection of claims 1 and 6. 

In regard to claims 2-5 and 7-21 these claims depend from independent claims 1 and 6 
respectively and incorporate the limitations thereof. Thus, at least for the reasons mentioned in 
regard to claims 1 and 6 these claims are not obvious over lanaka or Ohkase. Accordingly, 
reconsideration and withdrawal of the obviousness rejection of claims 2-5 and 7-21 are requested. 



rnNCLUSiON 

In view of the foregoing, it is believed that all claims now pending, namely claims 1-21, 
patentably define the subject invention over tiie prior art of record and are in condition for 
allowance and such action is eamestiy solicited at tiie earliest possible date. 

Respectfully submitted, 

BLAKELY, SpR0U)FF, TAYLOR & ZAFMAN LLP 



Dated: Time 13.2002 



12400 Wilshire Blvd. 
Seventh Floor 

Los Angeles, California 90025 
(310)207-3800 





Eric S. HymanReg. flo. 30,139 

CERTIFICAT&-OF MAILING: 

I hereby certify that this correspondence is being deposited with the United 
States Postal Service as firsLglass mail in an envelope addressed to: BOX 
RCE, Assistant Comini/rsioner^or Patents, Washington, D.C. 20231 on 
Time 13^002 . 
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WITH MARKINGS TO SHOW rfTANCRS MADE 

TN THF CLAIMS 
Please amend the claims as follows: 

1 (Amended) Process for a chemical vapor deposition of layers of a material on a 
substrate [(10)] which extends generally in a plane, [characterized in that it] compris[es]ing: 
[a step consisting in] placing the substrate [(10)] in a horizontal duct [(6)] made of a 
refractoiy material; [in which are flowing gaseous compounds necessary for the deposition, this 
duct (6) being interposed between the substrate (10) and first (8) and second (9) heating means 
6 located on either side of the plane of the substrate (10); ] 

t,»orinf. ;nHpp..nHe,nMv an ^p j^r .nd lower wall of the duct by a first and second heater, the 
g fir.f ^nd second h^^tPr e>.xtending ab ^v^ «nH helow the substrate, outside the duct; 

[a step consisting in] heating independently an upper and lower surface of the substrate 
[(10)] by [virme of the] radiation [from the] of heat from at least one wall of the duct [(6)] rmsedto 
11 a tpm peramre snh«;tanfial1v hig her than ambient temperature; 

,2 .r..tinp . temperaf ir. fxr^riient with resner . t to the up per and lower surface of the substrate; 

1 3 [, which is itself heated by the first (8) and second (9) heating means; and] 

14 ^mittinf T compounds in a ^a s ^nns form into the duct; and 

15 [a step of] depositing the compounds on the substrate[, the compounds coming fi:om the 

16 flow of gas]. J. 
1 2. (Twice Amended) Process according to claim 1, fiirther [characterized m that it] 

[a step consisting in] placing at least one heat shield [(14, 15)] around the first [(8)] and ^ 



second [(9)] heater[ing means], [this] die at least one heat shield being concentric with respect to 
the duct and situated outside the first and second heater[ing means]. 
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1 3 . (Twice Amended) Process according to claim 1 , [characterized in that it] wherein 

2 [comprises a step consisting in generating a] the temperature gradient is perpendicular to the plane 

3 of the substrate [( 10)] and oriented in a first direction. 

1 4 . (Amended) Process according to claim 3, [characterized in that it] further 

2 compris[es]ingi [a step consisting in] reversing the first direction of the temperature gradient [with 

3 respect to the first direction] . 

1 5 . (Amended) Process according to claim 1 , [characterized in that it] further 

2 compris[es]ingL [a step consisting in] creating a flow of a gas which is inert with respect to all [of 

3 the] materials included in [the] a reactor and with respect to the material to be deposited and to the 

4 [gases flowing in the duct f6^] compounds in a gaseous form . 

1 6 . (Amended) Reactor for a chemical vapor deposition of layers of a material on a 

2 substrate [(10)] which extends [mainly] generally in a plane, comprising: 

3 a horizontal duct made of refractorv material: 

4 independent first [(8)] and second [(9) heating] means for heating a n upper wall and lower 

5 wall of the duct to a temperature substantiallv higher than ambient temperature, th e first and second 

6 means for heating extending above and below the substrate, and ou tside the duct: and 

7 means to emit [located on either side of the plane of the substrate (10), characterized in that 

8 it furthermore comprises a duct (6), made of a refractory material in which are flowing] [gaseous] 

9 compounds in a gaseous form [ necessarv for the deposition, this] into the duct [(6)] [being 

10 interposed between the substrate (10) and the first (8) and second (9) heating means]. 

n 7 . (Amended) Reactor according to claim 6, [characterized in that] wherein the first 

12 [(8)] and second [(9) heating] means for heating [consist of] include a [bare] resistive element[s]. 

1 8 . (Twice Amended) Reactor according to claim 6, [characterized in that] wherein the 

2 duct [(6)] has a rectangular cross section and [comprises] includes two plates forming a lower wall 
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3 [(37)] and an upper [(38)] wall[s] which are horizontal and parallel to the plane of the substrate 

4 [( 10)] in [the] a position that [it] the substrate occupies during [the] a deposition. 

1 9 . (Amended) Reactor according to claim 6, [characterized in that it] further 

2 compris[es]ing: at least one heat shield [(14, 15)] around the first [(8)] and second [(9) heating] 

3 means for heating . 

1 10. (Amended) Reactor according to claim 9, [characterized in that the assembly 

2 consisting of] wherein the duct [(6)], the first [(8)] and second [(9) heating] means for heating and 

3 [each] the at least one heat shield [( 14, 1 5) is] are [placed] in a tube[ (3)] . 

1 11. (Amended) Reactor according to claun 10, [characterized in that] wherein the duct 

2 [(6) is held in place in the tube (3) so as to be free of any] does not contact [with] the mbe[(3)]. 

1 12. (Twice' Amended) Reactor according to claim 10, [characterized in that gas may be 

2 made] wherein the reactor is configured to pass the compounds in a gaseous form via [the] m 

3 outlet of the duct [(6)] between [the] an internal space of the duct [(6)] and [the] a space lying 

4 between the duct [(6)] and the tube [(3)],[ so as] to balance [the] a pressure on [the] at least one 

5 wall[s (37, 38, 39, 40)] of the duct[ (6)]. 

1 13. (Amended) Reactor according to claim 12, [characterized in that] wherein at least 

2 one [the] wall[s (37, 38, 39, 40)] of the duct [(6) have] has a thickness of less than or equal to one 

3 millimeter. 

1 14. (Twice) Reactor according to claim 8, [characterized in that] wherein the first [(8)] 

2 and second [(9) heating] means for heating [consist of ]include a graphite strip or band placed 

3 flat[,] and parallel to the lower w^ [(37)] and upper [(38)] wall[s] of the duct [(6)], in a [suitable] 

4 geometry so that, in [the] a deposition zone, [the] a deviation[s] from the mean temperatare on 

5 [that] a surface of the substrate [( 10) which is intended for the deposition] is [are] less than 3°C. 
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1 15. (Twice Amended) Reactor according to claim 8, [characterized in that] wherein the 

2 first [(8)] and second [(9) heating] means for heating are positioned, outside the duct [(6) each] at a 

3 distance of 1 to 3 mm from one of the lower wall [(37)] or the upper [(38)] wali[s, respectively] . 

1 16. (Twice Amended) Reactor according to claim 6, [characterized in that] wherein the 

2 first [(8)] and second [(9) heating] means for heating may be raised to different temperatures. 

1 17. (Twice Amended) Reactor according to claim 6, [characterized in that] wherein the 

2 first [(8)] and second [(9)] means for heating form only a single heating device placed [all] around 

3 the duct [(6)]. 

1 18. (Twice Amended) Reactor according to claim 6, [characterized in that] wherein the 

2 first [(8)] and second [(9)] means for heating [means ]are placed in [the] a region of [the] a 

3 deposition zone. 

1 19. (Twice Amended) Reactor according to claim 6, [characterized in that] wherein the 

2 means for heating [means (8, 9) are] is supplied with a voltage of less than or equal to 230 volts. 

1 20. (Twice Amended) Reactor according to claim 6, [characterized in that] wherein the 

2 duct [(6)] is internally lined[, in the hottest parts, continuously with] in a first portion with a 

3 secondary duct made of a refractory material. 

1 21. (Twice Amended) Reactor according to claim 6, [characterized in that] wherein the 

2 first [(8)] and second [(9)] means for heating [means] are offset with respect to each other in [the] a 

3 longitudinal direction of the duct[ (6)]. 
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